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The Method of Experiment The site of ex- each plot The measured trails included height and 
pertinent situated in the Maocishan Experiment Forest ground diameter of tree trunk. 

Farm of Northeast Forestry University The seedlings Statistical Method In order to determine if 

were raised on seeding hed in 19X6 The seedlings were the genetic variation exist between the proxcnanccs. the 

planted in the spring of 19X7 The six replicate plots were lwo-wa> analyses of xariancc were employed On the 

designed in the silviculture Each plot had 52 individual basis of analysis of variance, we used simple collection 

seedlings arranging in four rows The plant-row spacing and trend surface analysis to studs the continuous change 

is Im x 2m. There were two-row local provenances trend of provenance for /•/i/x/mi.v numdshunca The first 

(Pmus koraiensis ) around the experimental plot Pmus step of trend surface anahsis is to fit quadratic duality 

knnncnsis is planted even other plot equation 

The investigation was taken in the spring of 1996. } h„ h,Xi • h : x : ■ h n xf • h :: x/ ■ h, : XiX : 

Six individual trees with the age of 9 were measured in where 


to 




Study on the Provenance of Fraxinus Mandshurica 


Y- the measured traits (height and diameter of 

trees) 

Xi —the longitude of prov enances 
—the latitude of provenances 
b - the regression coefficient 

Then the stepwise regression was made to select the im¬ 
portant variables for the equation, and the significant 
difference is tested among provenances. If the difference 
is significant, the trend surface is plotted for charts ac¬ 
cording to the above equation. Finally vve use these 
charts to analysis the rules of geographic variation. 

RESULTS AND ANALYSIS 

The Geographic Variation of Provenance for 
Fraxinus mandshurica The analyses result of 

Fraximts mandshurica were listed in the Table 2 The all 
differences among provenances had reached the signifi¬ 
cant level. This result showed that (here were significant 
differences among genetic base of prov enance for Frax- 
inus mandshurica. For example, the mean tree height and 
diameter of Lushuihc provenance was 2.OR m and 2 91 
cm respectively, while that of Huanan provenance was 
only 1.28 m , and 1.61cm. 


Table 2. The analyses of variance for the main traits of 
Fraxinus mandshurica 


Traits 

Mean 

Ranges 

1-value 

Significance level 

Height (m) 

1.569 

1.28-2 OX 

2 684* 

0.0228 

Diameter (cm) 

2.096 

1.61-2.92 

2.430* 

11.0129 


Note: * stand for 0,05 significance level 


The Rules of Geographic Variation The 

simple correlation analysis of tree height and ground 
diameter with different lest site were listed in Table 3 
The results showed that there were a little negativ e corre¬ 
lation between trails and longitude with 0.10 significance 
level, so that the height and ground diameter for Fraxinus 
mandshurica increased with the decreasing of longitude 
The correlation coefficient of the height and latitude 
reached the significant level, and the ground diameter 
with longitude reached the very significant level All of 
the correlation was negative, so that the tree height and 
ground diameter decreased with the increasing of latitude. 
The correlation of tree height and grogud diameter with 
elevation did not reach significant level These analysis 
showed that the geographic variation for I'raxinus mand¬ 
shurica was controlled by the longitude and latitude The 
height and ground diameter of provenances trees de¬ 
creased from south to north and from west to cast 

In order to know well the combining continuous 
changes, the trend surface analysis is carried out The 
quadratic duality equation is listed in Table 4 The re¬ 
gression equation has reached significant level, so vve use 
these equations to plot the surface and contour chart from 


Fig I to Fig. 2. 

Table 3. The correlation of provenances traits and geo- 


. graphic site and its significant level 


Traits 

Items 

1 ,ongitude 

Latitude 

Height 

height 

correlation 

-0.605' 

-0/>6X* 

"ID 15 


significance level 

0.064 

0,035 

0.376 

ground diameter 

correlation 

-0.589'' 

-0 811*+ 

0.354 


siunilicancc level 

0.0731 

0.0044 

0.316 


Note: A **. stand for 0 10. 0.05. 0.0] significant level respectively 


_ Table 4. The quadratic duality equ a tion _ 

Trails Regression equation Determined Significant 

_ coefficien t level 

Height y 13.3664-0 0539.x,-0 II 1117s: 0.5697* ' ~ 0.0217 

Diameter y 308.513 l-2.3009.x- 0.8561** 0.0019 

_ P.5568x'(l.0492x1x2 _ 

Notes: xi and X; stand tin longitude and laliludc icxpe.lr.elv.* and ** stand for 
0.05 amt 0 u! significant level resncclivelv 



Longitude 

Fig. 1. The trend surface of tree ground diameter 



Longitude 

Fig. 2. The contour chart of ground diameter 
From Figure I to Figure 2. it is confirmed that the 
growth of Fraxinus mandshurica have dual contmous 
changes with longitude and latitude. 

In order lo find the climatic factors which influence 
the geographic v ariation of provenances, vve also calcu¬ 
late the correlation between traits and climatic factors 
(Tabic 5) The growth of Fraxinus mandshurica is 
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mainly influenced by the > 10°C accumulated temperature, 
mean annual precipitation, annual duration of sunshine. 
They have positive correlation. The result shows that the 
provenances grow rapidly when it is higher accumulated 
temperature, large precipitation, long duration of day . 

Selection of Best Provenance The test of 
Least significance difference (LSD) is carried out for the 
tree height and ground diameter (Table 6). The result 
shows that the growth of Lushuihe and Maocrshan et al. 
provenance are good in both tree height and ground di¬ 
ameter. The rate of the best height and ground diameter 
in Lushuihe provenance was 61.8% and 114.9 respec¬ 
tively, over than that of Huanan provenance (32.3% and 
39.3%), over than the mean value of provenance (8.9% 
and 35.9%). also over than the local provenance It is 


suggested that Lushuihe and Maocrshan provenances 
should be employed first in Maocrshan Forest Farm and 
its neighborhoods. 


Tabic 5. The correlation of provenance traits ami climatic 
factors 


Trailsilem 


Mean annu¬ 
ally tempera¬ 
ture 

•10°C Annually Duration 

accumulated precipitation of day 
temperature 

Height 

Correlation 

0.482 

0.619 s 

0.704* 

0.686* 


Significant 

level 

0.158 

0.056 

0.023 

0.041 

Ground 

Diameter 

Correlation 

0.512 

0.579' 

0.670* 

0.619 s 


significant 

level 

0.1? J 

0.079 

0.034 

0.076 


Table 6. Multiple range test for height and ground diameter of Fraxims mandshurica provenance 


Provenance 

Mean height (m) 

i.sn 


Provenance 

Mean ground diameter (cm) 

LSH 



0.05 

0.01 



0.05 

0.01 

Lushuihe 

2.076 



Lushuihe 

2.918 

1 

1 

Maoershan 

1.790 




Shulan 

2 400 


1 



Shutan 

1.706 





Yuanbao 

2.288 






Yuanbao 

1 688 



■ 


Maocrshan 

2.222 






Mulan 

1.644 



■ 


Mulan 

2.138 





Yingchun 

1.458 




Dahailin 

2 112 





Dahailin 

1.422 


■ 

Yingehun 

1.878 




Dongfanghon 

1.332 


Dongfanghon 

1.782 




Hailing 

1.292 


1 luanan 

1.618 



1luanan 

1.280 

1 

Hailing 

1 606 
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The rule of geographic variation for F. mcmdshurica is 
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